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UNITED STATES PATENT OFI='ICE. 
ABTllUB ATWATEB KENT, OJ' .A.RDlIrIOBE, PENNBYLV.AllIA. 
BADIO APP ABA.TUS. 
Application !led November 28, 1821... Sel'1jllllo. 803,800. 
My invention relates to apparatus for re-
ducing in circuits, and particularly receiv-
ing cIrcuits, of systems utilizing high fre-
quency or radio frequency currents, as in 
5 radio or analogous systems utilized for teleg-
raphy, telephony or other purposes, the ef-
fects of undesired or parasitic currents lo-
cally produced in the apparatus, or caused 
or produced by static, atmospherics, strays 
10 or other natural electrical disturbances, or 
due to electro-radiant or other energy, par-
ticularly when such effect.s are due to current 
or currents of frequency higher t.han the cur-
rent or currents representing the desired 
15 signal, message or control. 
In accordance with my invention, when a 
magnetically inductive winding is utilized to 
convey signal or control oscillations or cur-
rent to the detector or the input circuit of 
20 a thermionic device, a condenser of suitably 
small capacity is connected across the wind-
ing or a suitable part thereof, whereby the 
parasitic or undesired curren.ts, and particu-
larly those of frequencies which are high 
21) compared with the frequency of the oscilla-
tions or audio frequency current of the de-
sired signal or control, are in effect short 
circuited or shunted from having an effect 
upon the detector or upon the input circuit 
30 of the thermionic device. . 
Further in accordance with my invention, 
the aforesai~ condenser or capacity may 
have for one of its plates or armatures the 
.aforesaid winding itself, or a portion there-
35 of, another plate or armature of the capacity 
or conden!Oer being a sheet of conductive ma-
terial insulated from, but positioned close to, 
the winding. 
My invention resides in the features of 
40 structure, and arrangement of connections 
of the character hereinafter described and 
claiined. 
For an illustration of one of the various 
forms roy apparatus may take, reference is 
45 to be had to the accompanying drawings, in 
which: 
Fig. 1 is a diagram of radio receiving ap-
paratus embodying my invention. 
Fi~. 2 and 3 are side and end views re-
flO spectively, of a transformer embodying my 
invention. 
Fig. 4 is a vertical sectjonal view of two-
~tage ~mpli~in~ appar~tq~ ~IijbodyinS' my 
Ulventlon, 
Fig. 5 is a top plan view of a portion of II 
the structure shown in Fig. 4. 
Fig. 6 is a vertical sectional view, some 
parts in elevation, of a transformer unit em-
bodying my invention. 
Fig. 7 is a top plan view of the structure eo 
shown in Fig. 6 with the cover removed. 
Fig. 8 is a top plan view of a cover such 
as indicated in Fig. 6. 
Referring to Fig. 1., A represents an an-
tenna or any other suitable absorption struc- 83 
ture for absorbing from the natural media 
the electro-radiant energy representing a 
signal, message or other effect, or represents 
a conductor extending between stations and 
traversed by high frequency carrier waves. 70 
The path of t.he antenna A includes the ad-
justable primary P of an oscillation trans-
former· whose secondary is indicated at S. 
The primary P is connected to earth or other 
counter-capacity E, a variable condenser 0, 73 
connected in shunt to the tuning inductance 
P, serving to tune the circuit or path A to 
t.he fre<I.uency of the oscillations representing 
the deSIred signal, message or other effect. 
The condenser 0 is connected in parallel re- 80 
lation, as indicated, for relatIvely long 
waves, it being well understood in the art 
that. such condenser .may be serially connect-
ed in the antenna path for tuning the same 
to short waves. . 86 
Shunting the secondary S is the variable 
condenser 0 1 for tuning the circuit S, 0 1 to 
the frequenc;r of the oscillations representing 
the desired signal, message or other effect. 
V is an audion or similar thermionic vacuum 90 
tube comprising the anode a, grid g, and fil-
ament or cathode I, the latter traversed by 
current from. the battery 8 and controllable 
in magnitude by the rheostat r. 
As well understood in the art, the grid g 115 
and cathode I may be connected, respective-
ly,to opposite terminals of the condenser 0 1 • 
There may intervene in the circuit of the 
grid g the condenser 0 2 , shunted by the high 
resistance R. In the anode circuit of the 100 
tube V is the source of current or battery B 
and the primary p1 of a preferably audio 
frequency transformer whose secondary 81 
has its terminals connect{ld, respectively, to 
the grid g and the cathode I of the ampli:fy~ 106 
ing audion or thermionic vacuum tube. VI, in , 
whose anode circuit is included the afore-
eaid battery B and the priniary pI Qt a SQC. 
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ond preferably audio frequency transformer, lb is indicated a crystal detector D shunted 
the terminals of whose secondary 8 2 are con- by the condenser C3, operating similarly, as 
nected, respectively, to the grid g and cath- in Figs. 1 and 1a. 
ode f of a further thermionic vacuum tube By way of example, it may be stated that 
II amplifier V2, in the circuit of whose anode the capacity of the condenser whose arma- TO 
a is connected the aforesaid battery Band ture is K, Fig. 1, may be of the order of 
any suitable translating device T, which from about .0002 microfarad to about .001 
may be the winding or windings of a tele- microfarad, which is a capacity many times 
phone receiver, or of any other signal-trans- smaller than the capacity WhICh would be 
10 lating device, or may be the primary of a necessary to tune or approximately tune a TI 
further transformer controlling direct{y a circuit utilized for the frequency of the . 
translating device, as a telephone receiver, or oscillations of the desired slgnal, message 
controlling the input circuit of a further or control. For example, when receiving 
amJ>lifying vacuum tube. signals represented by electro-radiant energy 
115 The apparatus as thus Jar described is having a wave length of about 360 meters, 10 
per se not my invention, and is well under- a condenser for coacting with either of the 
stood in the art of radio reception. . windings 8 1 or 8 2 to attune the resultant 
lIn accordance with my invention, how- drcuit to such wave length would be of 
ever, I connect across the grid g and the the order of .0035 microfarad, or from about 
20 cathode f of each of the vacuum tubes V1 three and a half to about seventeen times 81 
and V2, or across the terminals of the trans- the capacity of the condenser utilized in 
former secondaries 8 1 and 8 2, a condenser accordance with my invention. 
of relatively small capacity, whereby there By way of example, it may be stated that 
are short circuited, or shunted from the each of the frimaries pl, p2 may comprise 
215 grids of the tubes VI, V2, all transient or GOOO turns 0 No. 38 Brown & 8harp gauge IX) 
continuous undulatory or oscillating cnr- copper wire, disposed in fourteen layers, and 
rents of frequency relatively high as com- the winding having an internal diameter of 
pared with the audio frequency of the un- approximately one inch, and the winding 
dulations representing the desired signal, having, for direct current, a resistance of 
30 message or control, whereby the effects upon about 1125 ohms. The secondary 8 1 for IiII 
the ultimate translating device, as a signal- such a primary is disposed within the pri-
translating device or telephone T, of the mary, and may comprise 17,000 turns of the 
. higher harmonics of the oscillations repre- aforesaid No. 38 wire, disposed in forty 
senting the desired signal or message, the layers, and having a direct current resis-
3~ higher harmonics of other oscillations cor- tance of about 2000 ohms, the external di- 100 
responding with or caused by absorbed elec- ameter of the winding being approximately 
tro-radiant energy, the relatively high Ire-. H of an inch diameter, and having an in-
quency currents caused by atmospherics, ternal diameter of about -r\r of an inch, the 
static, strays, and the relatively high fre- primary being wound upon a paper tube 
40 quency currents corresponding with the fry- whose internal diameter is about H of an 105 
ing, sizzling or other noises due to the inter- inch and the secondary wound upon a paper 
actions between the circuits of a thermionic tube whose internal diameter is about % of 
tube or the reactions upon each other of the an inch, filled with iron wire of the char-
circuits of several thermionic tubes, are acter hereinafter referred to. 
45 greatly reduced, and to such extent reduced Referring to Figs. 2, 3, 4 and 5, the iron 110 
that the desired signals or messages or con- wire core of the aforesaid transformer is in-
troIs may be heard or effected wtihout ac- dicated at I, and consists of a bundle of 
companiment by parasitic noises due to the wires whose length is great compared with 
causes aforesaid, or other causes. the length of the windings, the bundle di-
60 In the example illustrated in Fig. 1, one vided into parts, as halves, and bent across 115 
armature .01' plate of the by-passing or the ends and extending longitudinally of 
shunting condenser or capacity is the wind- the windings, ae indicated at P, the ends of 
ing, or a portion of the winding, of the the wires coming close to each other .br~over­
COlI 8 1 or 8 2 itself, and the other plate or lapping each other, as indicated in Figs. 2 
Ci15 armature of the condenser or capacity is and 5, the magnetic circuit accordingly 120 
the sheet, plate, ribbon or other suitable being substantially closed or of the hedge-
structure K, of conducting material, as tin hog type. The core I is disposed within the 
or other metallic foil, or equivalent, insu- paper or other insulating tube b, upon which 
lated from but placed suitably closely adja- is wound the secondary 8 1 or 8 2, disposed 
60 cent. the winding 81 • within the paper or other tube c, upon which 125 
As indicated in Fig. la, however, the .by- is wound the outer or surrounding primary . 
passing or shunting capacity or -condenser p1 or P2. . 
may be be o.f the usual type ,comprising two· Overlying and jnsulated from the outer 
plates or armatures, as in usual or ordinary layer of each secondary winding 8 1 , 8 2 is 
05 condensers, l\S indi~l\t~d l\t ca! And, in Fig. th~ #<?r~s!liq !?4e~t K t of ~9I!<1,w:;ting mat~- 130 
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rial, as tin foil, or very thin sheet copper uum tube devices, as V, Vi, or Vi, V~, the 
or other suitable material. For a trans- usual contacts, adjustable resistance for fila-
former of the dimensions given in the fore- ment, etc., being carried by the cover .G, as 
going example, the sheet K may be rec- well as the usual binding posts for suitably 
·IS tangular and of the order of one and one:' connecting· the apparatus in circuit. By TO 
eighth inc~es l~ng and one inch .wide, and preference, the transformers may be re-
when of tm fOIl may have a thIckness of versely positioned, as indicated in Fig. 5; 
the order of .0003 inch, whereby it occupies that is, with symmetrically or similarly con-
extremely small space. There is then placed stnicted transformers they are disnosed 
10 upon this condenser armature or plate K a within the casing with their similar parts 75 
tin, copper or other metallic ribbon d ex- lying in opposite directions. The trans-
tending longitudinally of the secondary former units may be held in the casing F 
winding from the plate K, which may be inl:\ny suitable way. As indicated, "lJ.ow-
placed adjacent one end of the secondary ever, they are embedded in congealed bitumi-
16 winding, to the opposite end of the wind- nous, asphaltic or other insulating or bind- 60 
ing. ing material J. 
To bind the plate K and the conducting Referfing to Figs. 6, 7 and 8, there is 
strip d in contact therewith, and both in shown a transformer unit per se housed 
fixed position on the outside of the second- within a metallic, fibrous, paper or other 
20 ary wmding, they are overlaid with a binder casing M, having the base o. Extending 83 
strip of gummed pa~r or other suitable m~- across the top of the transformer uni.t and 
terial. After assembly of the secondary coIl ftictionally engaging the inside walls of 
and the plate K withm the tube (; in opera- the casing M is the wooden or other mem-
tive relation to the outer primary winding, ber p, forced down upon or holding the 
25 the strip d is bent outwardly across the end transformer unit in place. After the appli- 00 
of the tube c and the insulating sheets of cation of the member p, there may be flowed 
~he p'rimary winding to position, as i~dicat:ed into the container M over the top of the 
m Figs. 2, 3 and 5, and the conductmg WIre transformer unit and around the member p 
or lead e connecting to the terminal of the the bituminous, asphaltic or other insulat-
so inner layer of the secondary winding is 801- ing or binding material J, which solidifies 05 
dered or otherwise connected to the strip d, and binds and insulates the parts. Sur-
as indicated at h, Fig. 3. A wire or lead mountinO' the casing M is the cap cover N, 
i is connected to the terminal of the outer preferabiy of .insulating ~naterial, as molded 
layer of the secondary winding, and the lead condensite, bakelite or the like, carrying 
36 i, and the bent-over end of the strip d and binding posts q, t, u and v, of which q 'tnd t 
the attached lead e are bound in place by a are the primary binding posts to which are 
band j, of adhesive tape of the like, Fig. 2. connected the aforesaid primary leads k and 
The primary leads or connections k and m m, extending upwardly through the cover N 
are preferably brought out of the opposite and attached to the binding posts. Simi-
4() end of the prirbary, and may be bound by larly, to the posts u and v· are connected the 
the adhesive tape or like member n. From aforesaid secondary and condenser. leads e 
the foregoing description, it will be ap- and i, extending through the cover Nand at-
parent, therefore, that the condenser plate tached to the binding posts. These leads 
or armature K is insulated from but dis- may be connected to the binding posts, and 
4.G posed near a layer of the secondary winding the cover then placed and secured in posi-
and is electrically connected with the remote tion after introduction of the material J 
terminal of such winding, this being feasible.' into the casing M. 
or practicable because between that layer of As indicated in Fig. 7, the core wires ex-
the secondal\y winding which acts as the con- tending across the end and along the out-
50 denser plate \or armature complemental to side of the unit are more widely distributed 
the armature or plate K and the terminal over the surface of the unit than in the case 
of the remote layer there are many turns, of Figs. 3 and 4. 
offering both high inductance and consider- By the utilization of the condenser struc-
able resistance, which prevents short circuit- ture whose armature is K in connection with 
51S ing the condenser, though there is in effect a winding, the parasitic noises, such as hissee, 
connected across its armatures a high induc- sizzling, frying, crackling and the like are 
tance, or a resistance, or a high impedance. greatly reduced and in some instances elimi-
As indicated in Figs. 4 and 5, the trans- nated, making reception of radio telephonic 
formers with their condenser armatures or messages, and telegraphic or other signals, 
60 plates K may be disposed within a sheet iron more agreeable, and rendering the signals or 
or steel or other metallic casing F, having messages more clearly and readily intelligi-
the wall or cover G of insulating material, ble or distinguishable. 
for example, molded condensite or bakelite Particularly in radio receiving appartus 
or the like, upon which. are di~posed the utilizing vacuum tubes as indicated in Fig. 
M sockets H, adapted to receive and hold vac- 1, there occur within the receiving apparatus 
100 
lOIS 
110 
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itself, and independently of received sig-
nal energy or static effects, undulatory or 
transient current effects of high frequency 
causing frying, crackling and sImilar noises 
Ii which interfere with the desired signals or 
messag.es. But by the use of a condenser of 
small capacity in the relations herein de-
scribed, these undesired effects are greatly 
reduced or eliminated. 
10 In general, the magnitude of the capac-
ity of the condenser whose armature or 
plate is K, is smaller than the capacity of 
a condenser which would attune the circuit 
to the frequency of the received energy or 
1;) to the frequency of the oscillations repre-
senting the desired signal or message. More 
particularly, the. magnit?de o~ the. capacity 
m accordance WIth my InVentIOn IS a frac-
tion, and preferably a small fraction of the 
20 capacity of the condenser which would be 
utilized for tuning the circuit to the fre-
quency of the oscillations representing the 
desired signal or message. 
By employment of a condenser of small 
25 capacity as described, there is offered by 
the condenser easy passage for decadent or 
sustained current waves or oscillations of 
a frequency materially higher than the fre-
quency of the oscillations representing the 
30 desired signal or message, or, in general, 
easy passage for current, whether undula-
tory or aperiodic, having a materially steep-
er wave front than the oscillations repre-
senting the desired signal or message. And 
3~) Oel the other hand, the capacity of the con-
"l"nser is so small that the condenser offers 
relatively ~igh opposition to passage there-
through of currents of the frequency of the 
oscillations or audio fl'equency current rep-
'W resenting the desired sigI!al or message. In 
consequence, the oscillations or current· rep-
resenting th0 desired signal or message are 
not to any substantial or serious degree by-
passed through the condenser, but are 
·l:i caused to affect to desired and usual degree 
the potential of the grid g of a vacuum 
tube, as in Fig. 1, or the detector D, as 
in Fig. lb. 
What I claim is: 
GO 1. The combination with a winding hav-
ing a plurality of layers, of a condenser 
armature disposed in capacitative relation 
to one of said layers and forming there-
with a condenser, and a connection from 
55 said armature to a remote terminal of 
another of said layers. 
2. The combination with a winding hav-
ing a plurality of layers, of a condenser ar-
mature connected to one layer of said wind-
60 ing and disposed in capacitative relation to 
another layer of said winding remote from 
said connection and forming with said por-
tion of said winding a condenser. 
3. The combination with a winding hav-
00 ing a plurality of layers, of a condenser ar-
mature comprising a thin sheet of conduct-
ing material disposed in close relation to 
and insulated from the outer layer of said 
winding and formiDg with said winding a 
condenser. TO 
4. The combination with a winding hav-
ing a plurality of layers, of a condenser ar-
mature comrrising a thin sheet of conduct-
in~ materia connected to an inner layer of 
saId win.ding and disposed in close relation TI 
to and Insulated from the outer 'layer of 
said winding and forming therewith a con-
denser. 
5. The combination with a winding for 
coupling thermionic devices, of a condenser 80 
armature connected to a said winding and 
disposed in capacitative relation to a por-
tion of said winding remote from said con-
nection and forming therewth a condenser. 
6. The combination with a transformer 85 
for coupling thermionic devices, of a con-
denser armature connected to the secondary 
winding of said transformer and disposed 
in capacitative relation to a portion of said 
winding remote from said connection and j() 
forming therewith a condenser. 
7. The combination with an audio fre-
quency transformer for coupling thermion-
ic devices, of a condenser bridging the ter-
minals of a windin~ of said transformer, 9~ 
said condenser havmg as armatures said 
winding and a condenser armature disposed 
in capacitative relation thereto. 
8. The combination with an audio fre-
quency transformer for coupling thermionic lOu 
devices, of a condenser bridging the termi-
nals of the secondary winding of said trans-
former, said condenser having as armatures 
said winding and a condenser armature dis-
posed in capacitative relation thereto. 10~ 
9. The combination with an audio fre-
quency transformer for coupling thermionic 
devices, of a condenser armature consisting 
of a thin sheet of conducting material dis-
posed closely adjacent to and insulated from llU 
a winding of said transformer and form-
ing with said winding a condenser. 
10. The combination with an audio fre-
quency transformer for coupling thermionic 
devices, of a condenser armature connected IU 
to a winding of said transformer and dis-
posed in capacitative relation with a por-
tion of said winding remote from said con-
nection. 
11. The combination with an audio :fre- 12U 
quency transformer for coupling thermionic 
devices, of a condenser armature connected 
to the secondary winding of said tra,ns-
former and disposed in capacitative relation 
with a portion of said winding remote from 12~ 
said connection. 
12. A transformer for coupling thermi-
onic devices, comprising primary and sec-
ondary windings, one of said windings dis-
posed within the other 1 and a. ~ondenser ar. 13C 
1,~97,901 
ma.ture disposed between said windings and 
in capacitative relation to one of said wind-
ings and forming therewith a condenser. 
13. A transformer for coupling thermi-
IS onic devices, comprising primary and sec-
ondary windings, the secondary winding dis-
posed within the primary winding, a con-
denser armature positioned between -the sec-
ondary and primary windings and disposed 
10 in capacitative relation to S'aid secondary 
winding and forming therewith a condenser. 
14. The combination with a winding com-
prising a plurality of layers, of a condenser 
armature consisting of a sheet of conducting 
]5 material disposed in close relation to a 
layer of said winding and connected to a 
remote layer of said winding. 
15. The combination with 'a winding, of a 
condenser armature disposed in capacItative 
20 relation to said winding and forming there-
with a condenser,-and It high impedance con-
nection between said armature and said 
winding. 
16. The combination with a coil of a 
2IJ -second coil surrounding said coil, and a con-
denser armature disposed between said coils 
and forming with at least one of them It con-
denser. 
17. The combination with a transformer 
10 for coupling thermionic devices, a winding 
of said transformer having a plurality of 
layers, of a. condenser armature. disposed in 
capacitative relation to one of S'aid layers 
and forming therewith a condenser, and a 
connection from said armature to a remote 35 
terminal of another of the layers of said 
winding. . 
18. The combination with a transformer 
for coupling thermionic. devices, a winding 
of said transformer having a plurality of 40 
layers, of a condenser armature disposed in 
capacitative relation to one of said layers 
and forming therewith a condenser, and a 
connection from said armature to a remote 
terminal of another of the layers of said 45 
winding, said transformer having a second 
winding between which and said first named 
winding said condenser armature is dis-
posed. 
19. The combination with a winding, of a ISO 
condenser armature disposed in capacitative 
relation with 'a portion only of said winding 
adjacent one terminal thereof and forming' 
therewith a condenser, and a connection 
from said armature to the remote terminal IllS 
of said winding, whereby there exists high 
impedance between said remote terminal of 
said winding and that portion thereof co-
acting with said armature to form a con-
denser. 110 
In testimony whereof I have hereunto af-
fixed my signature this 27th day of N 0-
vember, 1922. 
ARTHUR ATWATER KENT. 
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